Approximately 15-20% of percutaneous coronary interventions (PCIs) are performed to treat coronary bifurcations. These procedures are renowned for being technically challenging and historically have been associated with lower procedural success rates and worse clinical outcomes compared with non-bifurcation lesions.
Approaches to Bifurcation Treatment

The Provisional Approach
Several major randomised trials comparing one or two stents in the treatment of coronary bifurcations have been completed, demonstrating that the implantation of a stent only in the MB (the 'provisional' SB stenting strategy) remains the preferred strategy. [6] [7] [8] [9] [10] This strategy is quick, safe and easy to perform and has been shown to be associated with similar results to a more complex approach.
The consensus from randomised trial data was that routine two-vessel stenting did not improve either angiographic or clinical outcomes for most patients with coronary bifurcation lesions.
Depending on one's view of the importance of peri-procedural creatinine kinase (CK) elevation, it could also be argued that routine dual-vessel stenting did not involve a significant penalty either.
The provisional SB stenting strategy starts with stenting of the MB across the ostium of the SB. This may be the first and last step of the procedure, but may also be followed by the opening of a stent cell towards the SB with or without final kissing balloon inflation.
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If necessary, a second stent can be implanted in the SB utilising a T stent, 12 T-stenting with protrusion technique (TAP) stenting (T and small protrusion), 13 culotte stenting 14 or a reverse/internal crush technique.
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A 6Fr guide catheter is generally used. The exception is when, owing to lesion characteristics, the operator decides from the very beginning to implant two stents (which requires a 7Fr guiding catheter). After wiring both branches, the MB is pre-dilated if required. There is a general consensus that SBs should be pre-dilated only if severely calcified or diffusely diseased (>5mm) or if there is an unfavourable extreme angulation of the SB take-off.
Since previous pathological studies and in vivo IVUS evaluation demonstrated that atherosclerosis occurs predominantly at lateral walls of bifurcation while carina (flow divider) involvement by atherosclerosis is extremely unusual, MB stenting results in carina displacement/shift.
4
For that reason, if the SB is not pre-dilated, the guidewire will cross the stent strut exactly at the carina level (carina cell) after MB stenting. On the other hand, the SB pre-dilatation can cause dissection and increases the risk of re-crossing a more proximal strut through a dissection plane, and therefore increases the chance of SB stenting.
The next step after MB pre-dilatation is stent implantation across the SB, leaving the SB wire in place (jailed wire). If the angiographic results in the MB and SB are satisfactory, the procedure is complete and the jailed wire can be removed. 17 Different criteria have been used in randomised trials to obtain acceptable results in the SB following MB stenting.
There has been significant debate in terms of the use of routine kissing inflations, with general agreement that in the absence of an angiographically tight lesion at the ostium of the SB, kissing balloon inflations may not be routinely required. However, when a tight lesion (>75%) is present in the SB after main vessel (MV) stenting, it is known that a kissing balloon inflation will reduce its functional significance.
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Therefore, two appropriate strategies are either to use a pressure wire to interrogate the significance of the SB lesion, or simply to perform kissing balloon inflations on all angiographically significant ostial SB lesions in the knowledge that this reduces the proportion that remains physiologically significant, coupled with the information from NORDIC
III that there appears to be no penalty for doing so.
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If the result at the SB ostium is not satisfactory or if final kissing balloon inflation is performed systematically, the SB is re-wired with the MV wire (wire exchange) or a third wire is used for SB wiring before removing the jailed wire. In the provisional technique, it is strongly recommended to cross-wire through the distal strut following MB stenting because it creates better SB scaffolding than proximal crossing. 19 In order to optimise SB access through the 'carina strut', the proximal optimisation technique (POT) has been proposed, and relates to a method of expanding the stent at the carina using a short oversized balloon. The SB is then re-wired through the struts of the stent and dilated. A second stent is advanced and, after removal of the guidewire from the MB, the stent is expanded into the SB. The next step is re-wiring and dilatation of the MB through the struts of the SB stent. FKI is then performed.
Another technique that was developed with the intention of minimising any possible stent gap between the MB and SB stents is reverse or internal crush. 26 In this technique, the stent is first 
Inverted Culotte Technique
The procedure starts with pre-dilatation of both branches and stent implantation across the most angulated branch, usually the SB.
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The MB is then re-wired through the struts of the SB stent and dilated. A second stent is advanced and expanded into the MB. 
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Compared with the original description, 29 the mini-crush approach includes a minor retraction of the SB stent into the MB so that the proximal marker of the SB stent is positioned in the MB at a distance of 1-2mm proximally to the carina of the bifurcation.
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When there is the need to perform a two-stent technique as intention to treat and a 6Fr-guiding catheter is the only available approach (radial approach), the 'step crush' or 'the modified balloon crush'
techniques can be used. 33 The techniques termed 'double kissing technique because the part of the SB stent protruding into the MB is first crushed with a balloon in the MB, then FKI is performed, the MB is stented and second kissing inflation is performed.
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The main advantage of the crush technique is that immediate patency of both branches is assured. This is especially important when the SB is large or difficult to wire. The main disadvantage is that the performance of the FKI makes the procedure more laborious due to the need to re-cross multiple struts with a wire and a balloon.
The V and the Simultaneous Kissing Stent Techniques
The V-stenting and the SKS techniques are performed by delivering and implanting two stents together. 37, 38 While no definitive statement can be made in terms of the best strategy to use when there is the need to implant two stents in a bifurcation, Table 2 shows the main characteristics of the most frequently used two-stent techniques.
Dedicated Bifurcation Stents
Dedicated bifurcation stents may potentially overcome the limitations of conventional stents in bifurcations (SB protection, multiple layers, distortion, SB access, crossing through the side of the stent, gaps in scaffolding). However, although efforts to produce dedicated delivery systems for bifurcation stents are strongly encouraged, none of the currently available systems can challenge the results offered by the provisional T-stent strategy in the majority of bifurcation lesions.
Conclusions
The most important question in bifurcation PCI is selecting the appropriate strategy for an individual bifurcation and optimising the performance of this technique. Provisional T-stenting remains the gold-standard technique for most bifurcations because routine two-vessel stenting does not improve either angiographic or clinical outcomes for most patients with coronary bifurcation lesions.
However, further studies are required to determine which bifurcation lesions may particularly benefit from the two-stent strategy as an intention to treat. Currently, dedicated bifurcation stent systems remain limited but are likely ultimately to prevail. n 
